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Nuclear crossNuclear cross--sectionsection

• When bombarding a target nucleus , no guarantee 
that the projectile will interact with to bring a given 
reaction

• Cross section unit: 1b = 10-24 cm2

   where  flux of projectiles
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                                    constant of proportionality cross se tio: c

 

n

d N
dt
φ σ φ φ

σ

− =





Cross section data on Nuclides.netCross section data on Nuclides.net



Pointwise crossPointwise cross--section diagramssection diagrams



Spontaneous fissionSpontaneous fission

When the atom fissions 
spontaneously without an 
external intervention

• Quantum mechanics allows, with low probability, 
the “tunnel effect” within the liquid drop model

• The spontaneous fission for heavy nucleus occurs 
slowly

• ex: 252Cf



The nThe n--induced fission processinduced fission process



Details of the nDetails of the n--induced fissioninduced fission
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Fission yieldsFission yields

• Independent yield: number of atoms of a specified 
nuclide produced directly (after emission of 
prompt neutrons but excluding radioactive decay) 
per fission

• Cumulative yield: number of atoms of a specific 
nuclide produced directly and via decay of 
precursors per fission

• Chain yield: number of isobars of specific mass 
produced per fission



Fission productsFission products

• Asymmetrical fission  
• Isotopes of more than 

30 elements are 
observed as fission 
products

• Most of the fragments 
are far of the stability 
and then decay by β-

or delayed neutron



Dependence of the FY distribution in Dependence of the FY distribution in 
nn--energy and target natureenergy and target nature



Fission yields data in Fission yields data in Nuclides.netNuclides.net
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